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Abstract 
Wilms tumor (WT) occurs infrequently in adults. Even rarer is adult WT with extension by 
direct intravascular spread into the right side of the heart. The present report describes a 
partially differentiated WT with intracaval and intracardiac extension in a 54-year-old man. 
The morphologic and immunohistochemical findings confirmed the diagnosis. 
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Introduction 
Wilms tumor is the most common primary ma-
lignant renal tumor in children, accounting for 6% of 
all pediatric malignant tumors [1], however, it is very 
rare in adults, with an incidence of about 0.2 per mil-
lion per year in the USA and Europe [2]. Only ap-
proximately 300 well-documented cases of adult WT 
have been reported in the literature to date [3].  
In children, invasion of the renal vein is present 
in about 12% of cases. Up to 4% of patients with WT 
have tumor thrombus involving the vena cava, and 
the incidence of cardiac involvement is about 0.8% to 
1%  [4,  5].  In  adults,  tumor  extension  into  the  vena 
cava and the right side of the heart is extremely rare. 
To  our  knowledge,  only  one  case  of  an  adult  with 
caval  involvement  has  been  reported  in  the  Eng-
lish-language literature [6]. 
In this report, a case of favorable histology WT 
with invasion of the inferior vena cava and extension 
to the right atrium is discussed with a review of the 
literature. 
Case Report 
A 54-year-old man presented to a local hospital 
with right flank pain that was believed to be caused 
by cholecystitis. And abdominal ultrasound revealed 
a hypo-echoic area measuring 2.5cm  2.3 cm in the 
right renal collecting system. The patient denied back 
pain,  gross  hematuria,  urinary  frequency,  urinary 
urgency, and urodynia.  
Computerized tomography (CT) scan and mag-
netic resonance imaging (MRI) revealed a mass in the 
right kidney with extension into the right renal vein 
and inferior vena cava, and further extension into the 
right  atrium  (Fig.  1A).  Retrograde  urography  con-
firmed that the right renal pelvis was compressed and 
distorted, but was unobstructed. The right ureter also 
was  unobstructed.  Digital  subtraction  angiography 
revealed  tumor  thrombus  in  the  inferior  vena  cava 
extending from the level of the right renal vein to the 
right atrium (Figs 1B). Laboratory investigations re-
vealed  no  abnormalities.  Renal  function  tests  were 
normal.  Urine  analysis  revealed  no  microscopic  he-
maturia.  
The patient was transferred to our hospital for 
further evaluation and treatment. Based on the clinical 
findings and investigations, a preliminary diagnosis 
of renal carcinoma of the right kidney was made. The 




thoraco-abdominal procedure. At the same time, the 
tumor thrombus was removed from the inferior vena 
cava and the right atrium.  
The  resected  right  kidney  measured 
14cm×8cm×6 cm. Near the renal pelvis was a tumor 
measuring 7cm×5cm×4.5 cm with extension into the 
renal vein. On cut section, the mass had a solid and 
multicystic appearance with focal invasion of the re-
nal parenchyma. The cysts measured from 0.5cm to 
1.5 cm in diameter, and were filled with clear colorless 
fluid. The solid area was gray and uniform, without 
necrosis or hemorrhage. The tumor distorted but did 
not  infiltrate  into  the  renal  pelvis.  The  paraortic 
lymph nodes and the right adrenal gland showed no 
evidence  of  tumor.  Macroscopically,  the  tumor 
thrombus  measured  25cm×1.5cm×1.5cm,  and  was 
gray with a myxoid cut surface.  
Histologically,  the  tumor  exhibited  a  triphasic 
pattern  of  blastema,  epithelium,  and  stroma  with 
myxoid background in the solid area and in the septa 
of the cystic area (Figs 2). The lining cells of the cysts 
ranged  from  flattened  to  columnar,  occasionally  of 
“hobnail” type, and showed positive staining for cy-
tokeratin (Fig 3A) and EMA. Interestingly, the major-
ity of the cysts had distinct walls composed of spindle 
or oval cells that expressed muscle-derived markers, 
such as smooth muscle actin (1A4) and muscle actin 
(HHF35) (Fig 3B). There were no anaplastic compo-
nents.  Focal  renal  parenchymal  invasion  could  be 
seen.  The  histologic  features  of  the  thrombus  were 
similar  to  those  of  the  renal  tumor.  Thus,  the  final 
diagnosis was favorable histology WT (partially dif-
ferentiated type), with renal vein invasion and exten-
sion to the inferior vena cava and right atrium.  
The  patient  received  nine  courses  of  adjuvant 
chemotherapy postoperatively, including two courses 
with Dactinomycin, Adriamycin, and Vincristine, two 
courses with Paclitaxel and Carboplatin, four courses 
with  Paclitaxel,  Ifosfamide,  and  Mesna,  and  one 
course with Vinorelbine and Dactinomycin. Multiple 
metastases to the liver, lung, and chest wall were oc-
curred within 12 months after surgery, and the patient 
was dead from the disease 14 months later.  
Discussion 
WT is the most common primary malignant re-
nal neoplasm of childhood, but it is rarely found in 
adults. Less than 1% of all WTs are found in adults. 
The preoperative diagnosis of adult WT is extremely 
difficult  because  there  are  no  specific  radiographic 
findings that can distinguish it from the more com-
mon  adult  malignant  renal  neoplasms  [7].  Histo-
pathologically,  there  is  no  difference  between  adult 
and childhood WTs. Both characteristically have tri-
phasic histology, with components of blastemal, epi-
thelial, and stromal structures, as were noted in our 
case. Pathological diagnosis of adult WT is also more 
difficult than in pediatric one, because there are many 
other adult renal tumors that should be considered in 
the differential diagnosis. Insufficient sampling of the 
tumor for histologic evaluation, and the absence of a 
systemic work-up can lead to misidentification of the 
tumor. Kilton et al [8] have applied six rigid diagnos-
tic criteria for adult WT, which remain in use: 1) pri-
mary renal neoplasm, 2) primary blastematous spin-
dle- or round-cell component, 3) formation of abortive 
or  embryonal,  tubular  epithelial,  or  glomeruloid 
structure, 4) no areas of tumor diagnostic of renal cell 
carcinoma, 5) pictorial confirmation of histology and 
6) age  15 years. According to these strict diagnostic 
criteria, only about 300 cases of adult WT have been 
reported in the English literature to date [4]. In the 
current  case,  the  classic  triphasic  pattern  was  clear, 
with no areas suggestive of renal cell carcinoma. Thus, 
the final diagnosis was adult WT. 
4%  children  WT  have  caval  involvement,  and 
0.8-1% of these patients also have atrial extension of 
the tumor [4, 5], However, the incidence of caval in-
volvement in adults is unknown, and only one adult 
case with right atrial extension has been reported in 
English-language  literature  [6].  Echocardiography 
and color flow doppler ultrasound are helpful in de-
tecting inferior vena caval and right atrial tumor if the 
WT has spread through the inferior vena cava into the 
right atrium [9]. The present case was diagnosed as 
inferior vena cava and right atrium involvement by 
the CT and MRI examination, although tumor type 
could not define before surgery. 
Cases with intravascular involvement may rep-
resent a daunting challenge for the surgeon. In Mart’s 
[10] experience, the surgical strategy for these cases 
depends on the length of the thrombus and whether 
or  not  the  thrombus  has  infiltrated  the  wall  of  the 
vena  cava.  If  the  thrombus  can  be  easily  removed, 
complete resection is the treatment of choice, howev-
er, in cases of atrial thrombus, and more particularly if 
the thrombus involves the intima, these authors sug-
gest that the thrombus not be touched, and the tumor 
should be treated by preoperative and postoperative 
chemotherapy.  
The  prognosis  for  adult  WT  is  significantly 
worse than that for children [2]. This observation is 
only partially explained by the fact that more adults 
seem to have advanced stage at the time of diagnosis. 
Even when comparing tumors with same stage, the 
prognosis still appears to be worse in adults than in 
children. Kalapurakal et al. [11] have suggested that 




nosis. In cases staged as N0M0V2a (in which throm-
bus is free in the vena cava, without infiltration of the 
wall), nephrectomy and unblocking of the abdominal 
vena  cava  may  achieve  remarkably  long  survival, 
however  tumors  of  substage  V2b  (in  which  the 
thrombus infiltrates the wall of the vena cava) should 
be treated as tumors with visceral metastases. 
Due to the rarity of WT in adults, no firm treat-
ment guidelines have been established to date. Adult 
WT is treated according to recent pediatric protocols. 
In earlier reports it was agreed that all stages of adult 
WT warrant aggressive multimodal therapy [surgery, 
chemotherapy, and radiotherapy] because of its poor 
prognosis. The National Wilms’ Tumor Study Group 
(NWTSG) in the United State recommended that all 
adult  patient  with  favorable  histology  should  be 
treated with stage-appropriate combined therapy, as 
is done for WT in children [12]. The presented patient 
died from multiple metastases within 14 months alt-
hough treated with adjuvant chemotherapy, implying 
that  adult  WT  has  poor  prognosis  and  aggressive 




Figure 1. Multi-plana Reconstruction of CT scan before operation showing a mass in the right renal area and propagation 
through the inferior vena cava into the right atrium 1A (left). Digital subtraction angiography performed before surgery 




Figure 2. Histological examination of the adult WT. 2A (left) representative of the cystic area. The lining cells of the cysts, 
ranged from flattened to columnar, were occasionally of “hobnail” type, and the cysts had distinct walls composed of spindle 
or oval cells. 2B (right) showing a mixture of blastemal and epithelial components with myxoid background in the solid area. 






Figure 3. immunohistochemistry staining of the adult WT. 3A (left) The lining cells of the cysts showed positive staining for 
cytokeratin and 3B (right) the spindle or oval cells of the cysts walls expressed muscle actin [×200] . 
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